I
n May 2011 and June 2012, respectively, the International Association of Athletics Federations (IAAF) (1) and the International Olympic Committee (IOC) (2) implemented new regulations governing the eligibility of female athletes with hyperandrogenism to compete in elite sport. The IAAF policy stipulates that a female athlete is eligible to compete in the women's category only if she has blood T levels below 10 nmol/L, the lower limit for men. Athletes found to have T levels above this lower limit, without an associated androgen insensitivity, are required to undergo medical intervention or risk being excluded from women's events. The move by the IAAF and IOC to use serum T as the sole biological variable to regulate eligibility in women's events has been met with controversy (3). Critics argue that this decision relies on the false assumption that T levels in blood determine athletic performance, which is not supported scientifically (4 -7).
The IOC/IAAF policy is motivated by a misguided sense of "fairness." The policymakers seem to believe that some natural qualities in women (like endogenous T) are so significantly associated with outstanding athletic performance that, unlike other naturally occurring variations that may affect performance, they must be diagnosed by testing and reduced or eliminated by medical intervention to create fairness in athletic competition. Even if it can be shown that high levels of natural T predictably determine better athletic performance (which the research to date does not support), we do not accept that it would necessarily violate the ideals of sport. We must point out that for many years now, natural advantage among male athletes has not been policed and reduced in sports, but on the contrary has been admired and celebrated. These are important arguments; however, our primary concern here is with the medical and ethical issues these policies raise regarding the governance of elite sport. This is evidenced in the article by Fénichel et al (8) . Although of great interest, the reported medical decisions violate ethical standards of clinical practice. The authors present the results of a retrospective clinical study out of the Nice and Montpellier University Hospitals in France, which collaborate as specialist reference centers on behalf of sport's governing bodies to diagnose and treat athletes who become subject to investigation under the new regulations. The stated aim of the study was to determine whether the detection of high T levels in elite young female athletes during hormonal screening programs would reveal an unsuspected XY disorder of sex development (DSD). Although of great interest, the reported medical decisions in this case violate ethical standards of clinical practice.
Certainly, it will be appreciated that this practice may have devastating effects on unsuspecting athletes (9) . As in previous years, those who become subject to investigation express little doubt about their femininity and/or womanhood. The discovery and diagnosis of a DSD will likely come as a severe shock, and the potential for harm is not a trivial matter. It was this well-recognized harm that led the IAAF in 1991 and the IOC in 1999 to abandon their mandatory testing practices (10) . The assumption that the high levels of endogenous T that have been found in elite female athletes with 46,XY DSD gives them an unfair advantage in competition is mistaken. This is shown by many such athletes who have nonfunctioning T or in whom T is absent due to previous gonadectomy (11) . T cannot be the explanation of their success. Rather, evidence indicates that their success can be attributed to genes on the Y chromosome, particularly those controlling height and lean body mass (11) .
The authors introduce a serious error by appealing to the claim that one of the purposes of the current regulations is to protect the health, private life, and integrity of athletes with 46,XY DSD hyperandrogenism. The unnecessary surgical and medical procedures in each case raise serious ethical concerns, given that they were deemed necessary for eligibility purposes. For despite receiving a diagnosis that their condition carried no health risk, each athlete underwent a partial clitoridectomy with a bilateral gonadectomy, followed by a deferred feminizing vaginoplasty and estrogen replacement therapy in order to continue competing in the women's category. Indeed, that all four athletes agreed to these procedures appears inconsistent with clinical practice whereby many women with 5␣-reductase deficiency choose to retain their gonads and decide against medical intervention. The additional feminizing procedures are particularly alarming. The removal of gonads and clitoral mutilation for the purposes of eligibility in the women's category is unethical. Furthermore, there are serious implications in both the short and long term in using hormonal screening programsimplemented for the purposes of antidoping-to identify and detect a previously undiagnosed DSD in young athletes with female phenotypes. The IAAF offers to pay for the gonadectomy and other medical procedures but not the aftercare, and the IOC bears no responsibility in this regard. This situation is likely to have a potentially negative impact on athletes from regions that lack the appropriate resources and availability for long-term follow-up and/or where medical supervision and lifelong hormone replacement would be expensive.
The publication of the athletes' confidential medical results also contradicts existing protocols surrounding the procedures, despite changes in this area having been touted as significant improvements to the new policies. Ethical approval for this retrospective clinical study was not provided, and the decision to include detailed information relative to the participation of four young female athletes renders them additionally vulnerable and potentially identifiable in the context of elite women's competition. Given that their eligibility to compete was clearly dependent upon agreeing to the procedures, the line between consent and coercion is blurred in this instance. The reported medical decisions rendered violate ethical standards of clinical practice and constitute a biomedical violence against their persons.
Today, one of the "fundamental principles" of fairness in sport is nondiscrimination, namely that opportunities to participate and compete be open to all, regardless of economic, social, religious, racial/ethnic, and linguistic background or sexual orientation, as evidenced in Principle 6 of the Olympic Charter. We only ask that such a standard of fairness apply to all women; ie, a woman who has been living as a woman and has not been doping should be able to compete as a woman. We maintain that the regulations governing the eligibility of female athletes with hyperandrogenism should be rescinded and the unnecessary medical intervention and corrective treatment in otherwise healthy women should be discontinued immediately. Athleticism is determined by far more than either chromosomes or T concentration allow.
Eliminating the "hyperandrogenism" policy would have the double advantage of significantly reducing the probabilities of harm, given these policies that claim to be concerned with "fairness" have failed to achieve their stated aims.
